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Description 

A LIQUID CRYSTAL DISPLAY PANEL 
INCLUDING MULTI SCANNING BANDS 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a liquid crystal display 

(LCD) panel including multi scanning bands. 
[0003] 2. Description of the Prior Art 

[0004] The advantages of the liquid crystal display (LCD) include 
lighter weight, less electrical consumption, and less radia- 
tion contamination. Thus, the LCD has been widely ap- 
plied to several portable information products, such as 
notebooks, PDAs, etc. The LCD gradually replaces CRT 
monitors of conventional desktop computers. 

[0005] Generally speaking, the LCD comprises an upper panel, a 
lower panel, and a liquid crystal layer filled between the 
upper panel and the lower panel. The upper panel in- 
cludes a common electrode and a plurality of color filters, 



and the lower panel includes a plurality of pixel elec- 
trodes, a plurality of thin film transistors, and a driving 
circuit. Furthermore, each of the pixel electrodes and the 
common electrode form a capacitor, and each capacitor 
and each thin film transistor together form a pixel unit 
with a matrix distribution. 
[0006] incident light will produce different polarizationor refrac- 
tion when the alignments of liquid crystal molecules are 
different, therefore, theLCD utilizes the potential differ- 
ence between the pixel electrode and the common elec- 
trode to change the alignments of these molecules of the 
liquid crystal layer, and the liquid crystal molecules with 
different alignments are further used to control the light 
transmittance of each pixel unit so as to generate light 
beams with different intensities of gray level or to gener- 
ate red, blue, and green lights withdifferent brightness. 
Therefore, the LCD is enabled to produce gorgeous im- 
ages. 

[0007] pig.l is a block diagram showing a prior art liquid crystal 
display and a driving circuit thereof. As shown in Fig.l, a 
liquid crystal display panel 10 comprises a driving circuit 
(not shown in Fig.l) and a plurality of pixel units (not 
shown in Fig.l) with a matrix distribution. The driving cir- 



cuit includes a plurality of scanning lines 12 used for 
transmitting scanning signals to each pixel unit and also 
includes a plurality of data lines 14 used for transmitting 
image data to each pixel unit. Therein, a plurality of rows 
of the pixel units are arranged on the display panel 10 re- 
spectively corresponding to the scanning lines 12, and a 
plurality of columns of the pixel units are arranged on the 
display panel 10 respectively corresponding to the data 
lines 14. A thin film transistor of each pixel unit is electri- 
cally controlled by both a scanning line and a data line 
and is driven by signals from the scanning line and the 
data line. Additionally, the scanning lines 12 horizontally 
arranged on the display panel 10 are electrically con- 
nected with a gate driver 16, and the data lines 14 verti- 
cally arranged on the display panel 10 are electrically con- 
nected with a data driver 18, which is further electrically 
connected with a signal supplier 20. 
[0008] a conventional driving method of the prior art liquid crys- 
tal display panel 10 shown in Fig.l is described as follows. 
First, the image data is inputted from outside into the sig- 
nal supplier 20, and then the image data is transmitted 
from the signal supplier 20 to the data driver 18. After 
that, a start signal is applied to the gate driver 18, and 



then the gate driver 18 supplies a first scanning signal to 
the first row scanning line 13 so as to turn on the thin 
film transistors electrically connected with the first row 
scanning line 13. The data driver 18 then uses the data 
lines 14 to transmit corresponding image data to the first 
row pixel units arranged on the display panel 10. There- 
fore, each of the first row pixel units is enabled to display 
an image. 

[0009] when the application of the first scanning signal for the 
first row scanning line 13 is finished, the gate driver 16 
supplies a second scanning signal to the second row 
scanning line 15. At this time, the thin film transistors 
electrically connected with the first row scanning line 13 
are turned off while the thin film transistors electrically 
connected with the second scanning line 15 are turned 
on, and the data driver 18 uses the data lines 14 to trans- 
mit another corresponding image data to the second row 
pixel units arranged on the display panel 10. By way of the 
above-described method, the pixel units arranged on the 
display panel 10 are sequentially scanned from the first 
row to the last row. When the scanning of the last row 
pixel units is completed, a frame is completely displayed 
by the liquid crystal display panel 10, a scanning signal is 



applied to the first row scanning line 13 again, and so the 
next frame begins. 
[0010] However, since the more scanning lines become required 
as the resolution of the liquid crystal display becomes 
higher, the time required for one frame scanning remains 
limited, and the scanning time of one scanning line is re- 
duced. For a liquid crystal panel comprising 800 scanning 
lines and having a refresh frequency of 60 hertz (Hz), each 
scanning line has to finish scanning in 20.8 u s. When the 
number of scanning lines increases as 1080 for higher 
resolution, each scanning line has to finish scanning in 
15.4 us. Therefore, a scan delay easily occurs, and thus 
the image quality becomes worse. For the liquid crystal 
display panel of larger size, the scan delay is more obvi- 
ous. 

[0011] Another prior art liquid crystal display panel with dual 
scanning bands is developed for solving the above- 
mentioned problem. As shown in Fig. 2, the liquid crystal 
display panel 30 comprises a first scanning band 32, a 
second scanning band 34, a driving circuit (not shown in 
Fig. 2), and a plurality of pixel units (not shown in Fig. 2) 
with a matrix distribution. The driving circuit includes a 
plurality of scanning lines 36 positioned in the first scan- 



ning band 32 and used for transmitting scanning signals 
to each pixel unit of the first scanning band 32, and the 
driving circuit also includes a plurality of data lines 38 
used for transmitting image data to each pixel unit of the 
first scanning band 32. As well, the driving circuit includes 
a plurality of scanning lines 40 positioned in the second 
scanning band 34 and used for transmitting scanning sig- 
nals to each pixel unit of the second scanning band 34, 
and the driving circuit also includes a plurality of data 
lines 42 used for transmitting image data to each pixel 
unit of the second scanning band 34. The data lines 38 of 
the first scanning band 32 are disconnected from the data 
lines 42 of the second scanning band 34. 
[0012] According to the position of the scanning line 36 and the 
scanning 40, a plurality of rows of pixel units are ar- 
ranged respectively in the first scanning band 32 and the 
second scanning band 34 of the display panel 30. As well, 
according to the position of the data line 38 and the data 
line 42, a plurality of columns of pixel units are arranged 
respectively in the first scanning band 32 and the second 
scanning band 34 of the display panel 30. A thin film 
transistor of each pixel unit in the first scanning band 32 
and the second scanning band 34 is electrically controlled 



by both a scanning line and a data line and is driven by 
signals from the scanning line and the data line. Addition- 
ally, the scanning line 36 horizontally arranged in the first 
scanning band 32 and the scanning line 40 horizontally 
arranged in the second scanning band 34 are simultane- 
ously connected with a gate driver 44, while the data line 
38 vertically arranged in the first scanning band 32 and 
the date line 42 vertically arranged in the second scanning 
band 34 are respectively connected with a first data driver 
46 and a second data driver 48. The first data driver 46 
and the second data driver 48 are electrically connected 
with a memory 50, which is further electrically connected 
with a signal supplier 52. 
[0013] a conventional driving method of the prior art liquid crys- 
tal display panel 30 shown in Fig. 2 is described as follows. 
First, the image data is inputted from outside into the sig- 
nal supplier 52, and then the image data is transmitted 
from the signal supplier 52 to the memory 50. The image 
data stored in the memory 50 is further transmitted to the 
first data driver 46 and the second data driver 48, respec- 
tively. After that, a start signal is applied to the gate driver 
44, and then the gate driver 44 supplies a scanning signal 
to the first row scanning line 31 of the first scanning band 



32 and also to the first row scanning line 41 of the second 
scanning band 34. Consequently, the thin film transistors 
electrically connected with the first row scanning line 32 
of the first scanning band 32 and the first row scanning 
line 41 of the second scanning band 34 are turned on. 
The first data driver 46 and the second data driver 48 
then respectively use the data line 38 and the data line 42 
to transmit corresponding image data to the first row 
pixel units arranged in the first scanning band 32 and the 
first row pixel units arranged in the second scanning band 
34. 

[0014] when the application of the scanning signal for the first 

row scanning line 31 of the first scanning band 32 and the 
first row scanning line 41 of the second scanning band 34 
is finished, the gate driver 44 supplies another scanning 
signal simultaneously to the second row scanning line 33 
of the first scanning band 32 and the second row scan- 
ning line 43 of the second scanning band 34. At this time, 
the thin film transistors electrically connected with the 
first row scanning line 31 of the first scanning band 32 
and the first row scanning line 41 of the second scanning 
band 34 are turned off, while the thin film transistors 
electrically connected with the second scanning line 33 of 



the first scanning band 32 and the second row scanning 
line 43 of the second scanning band 34 are turned on. 
Therefore, the first data driver 46 and the second data 
driver 48 are able to respectively use the data lines 38 and 
the data lines 42 to transmit corresponding image data to 
the second row pixel units arranged in the first scanning 
band 32 and the second row pixel units arranged in the 
second scanning band 34. By way of the above-described 
method, the pixel units arranged in the first scanning 
band 32 and the second scanning band 34 are sequen- 
tially scanned from the first row to the last row. When the 
scanning of the last row pixel units is completed, a frame 
is completely displayed by the liquid crystal display panel 
30, a scanning signal is applied to the first row scanning 
line 31 of the first scanning band 32 and the first row 
scanning line 41 of the second scanning band 34 again, 
and so the next frame begins. 
[0015] According to the prior art liquid crystal display panel 30 
with dual scanning bands, the scanning lines of the first 
scanning band 32 and the second scanning band 34 are 
simultaneously scanned. Consequently, the scanning time 
required for a frame is reduced by half, and the problem 
of scan delay is prevented. For a liquid crystal panel com- 



prising 1080 scanning lines and having a refresh fre- 
quency of 60 hertz (Hz), each scanning line has to finish 
scanning in 30.8 us. However, the boundary 53 between 
the first scanning band 32 and the second scanning band 
34 is easily observed by our vision, which results in a 

non-uniform image quality of the display panel 30. 
Summary of Invention 

[0016] it is therefore an objective of the claimed invention to 
provideanLCD panel with multi scanning bands for pre- 
venting a scan delay and improving a non-uniform image 
quality of the prior art display panel. 

[0017] According to the claimed invention, a display panel com- 
prises a first scanning band, a second scanning band, and 
a third scanning band positioned between the first scan- 
ning band and the second scanning band, and each scan- 
ning band includes a plurality of parallel scanning lines. 
The display panel further comprises a plurality of parallel 
data lines extending across the first scanning band, the 
second scanning band, and the third scanning band. Each 
of the data lines includes a disconnecting point positioned 
in the third scanning band with a mosaic distribution. 

[0018] The liquid crystal display panel of the claimed invention 
comprises a first scanning band, a second scanning band 



and a third scanning band and also comprises a plurality 
of data lines, therein each data line includes a disconnect- 
ing point positioned in the third scanning band. A plural- 
ity of scanning lines scan the first scanning band and the 
second scanning band simultaneously, after that, the 
scanning lines scan the third scanning band. Therefore, 
each scanning line gains more time to finish scanning, 
and an occurrence of scan delay is prevented. Addition- 
ally, the disconnecting points of the data lines are dis- 
tributed in a mosaic, therefore, there is no obvious 
boundary formed, and a non-uniform image quality of the 
prior art LCD panel is improved. 
[0019] These and other objectives of the claimed invention will 
no doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 
preferred embodiment, which is illustrated in the multiple 

figures and drawings. 
Brief Description of Drawings 

[0020] pig.l is a block diagram showing a prior art liquid crystal 
display and a driving circuit thereof. 

[0021] pig. 2 is a block diagram showing another prior art liquid 
crystal display with dual scanning bands and a driving cir- 
cuit thereof. 



[0022] pig. 3 is a sectional view of a liquid crystal display panel of 

the present invention. 
Detailed Description 

[0023] pig. 3 is a sectional view of a liquid crystal display panel of 
the present invention. As shown in Fig. 3, the display panel 
80 comprises a first scanning band 82, a second scanning 
band 84, and a third scanning band 86 positioned be- 
tween the first scanning band 82 and the second scanning 
band 84, and each scanning band 82, 84, 86 includes a 
plurality of parallel scanning lines 87, 88, 89. The display 
panel 80 further comprises a plurality of parallel data lines 
90 extending across the first scanning band 82, the sec- 
ond scanning band 84, and the third scanning band 86, 
and the data lines 90 and the scanning lines 87, 88, 89 
are perpendicular to each other. A plurality of pixel units 
(not shown in Fig. 3) are respectively positioned around an 
intersection point of one scanning line and one data line 
and electrically controlled by both the scanning line and 
the data line. The display panel 80 also comprises a first 
data driver 92 and a second data driver 94 both electri- 
cally connected with the data lines 90 for inputting image 
data into each pixel unit, a signal supplier 96 for supply- 
ing each pixel unit with the image data, a memory 98 for 



storing the image data supplied by the signal supplier 96 
and then outputting the image data into the first data 
driver 92 and the second data driver 94, and a gate driver 
100 for applying scanning signals to the scanning lines 
87, 88, 89 of each scanning band 82, 84, 86. 

[0024] According to the liquid crystal display panel 80 of the 
present invention, each data line 90 includes a discon- 
necting point (not shown in Fig. 3) positioned in the third 
scanning band 86, and the disconnecting points are dis- 
tributed in a mosaic. Therefore, the display panel 80 of 
the present invention is operated by a specific driving 
method. In a preferred embodiment of the present inven- 
tion, the driving method first simultaneously scans the 
first scanning band 82 and the second scanning band 84 
and then scans the third scanning band 86. 

[0025] The driving method of the liquid crystal display panel 80 
of the present invention is described as follows. First, the 
image data is transmitted from the signal supplier 96 to 
the memory 98. The image data stored in the memory 98 
is then transmitted to the first data driver 92 and the sec- 
ond data driver 94, respectively. When simultaneously 
scanning the first scanning band 82 and the second scan- 
ning band 84, the first data driver 92 uses the data lines 



80 to input the image data into each pixel unit positioned 
in the first scanning band 82, and the second data driver 
94 uses the data lines 90 to input the image data into 
each pixel unit positioned in the second scanning band 
84. At this time, the gate driver 100 applies a first scan- 
ning signal to the scanning lines 87 of the first scanning 
band 82 in sequence according to a first direction 93 so 
as to enable the pixel unit electrically controlled by each 
scanning line of the first scanning band to accept a corre- 
sponding image data. As well, the gate driver 100 simul- 
taneously applies the first scanning signal to the scanning 
lines 89 of the second scanning band 84 in sequence ac- 
cording to a second scanning direction 95 so as to enable 
the pixel unit electrically controlled by each scanning line 
89 of the second scanning band 84 to accept a corre- 
sponding image data. 
[0026] The data lines 90 include a plurality of disconnecting 

points positioned in the third scanning band 86 and dis- 
tributed in a mosaic. Therefore, in the third scanning band 
86, the pixel units positioned above the disconnecting 
points are supplied with the image data by the first data 
driver 92, and the pixel units positioned below the dis- 
connecting points are supplied with the image data by the 



second data driver 94. In other words, when scanning the 
third scanning band 86, the first data driver 92 and the 
second data driver 94 simultaneously input the same im- 
age data to the pixel units electrically controlled by the 
same data line 90, i.e. the first data driver 92 and the sec- 
ond data driver 94 simultaneously input the same image 
data into the third scanning band 86. At this time, the 
gate driver 100 applies a second scanning signal to the 
scanning lines 88 of the third scanning band 86 in se- 
quence according to a third direction 97 so as to enable 
the pixel unit electrically controlled by each scanning line 
88 of the third scanning band 86 to accept a correspond- 
ing image data. Consequently, whether the pixel units in 
the third scanning band 86 are positioned above or below 
the disconnecting points, the display of the pixel units can 
be controlled by simultaneously supplying with the same 
image data by the first data driver 92 and the second data 
driver 94. 

[0027] However, the above-mentioned first scanning direction 

93, the second scanning direction 95, and the third scan- 
ning direction 97 do not represent the only embodiment 
of the present invention. According to other embodiments 
of the present invention, the first scanning direction 93 



and the second scanning direction 95 may be identical or 
opposite, and the third scanning direction 97 may be the 
same as are opposite to the first scanning direction 93 
and the second scanning direction 95, respectively. Addi- 
tionally, the number of the scanning lines of the first 
scanning band 82, the second scanning bend 84 and the 
third scanning band 86 is not limited, but the first scan- 
ning band 82 preferably comprises the same number of 
scanning lines as the second scanning band 84 for ob- 
taining a better image quality. Furthermore, the number 
of scanning bands of the present invention is not limited 
to three, and the disconnecting points of the data lines 
can be positioned in more than one scanning band and 
distributed in a mosaic for preventing from being ob- 
served by our vision. 
[0028] The liquid crystal display panel of the present invention 
comprises a first scanning band, a second scanning band, 
and a third scanning band and also comprises a plurality 
of data lines, therein each data line includes a disconnect- 
ing point positioned in the third scanning band. A plural- 
ity of scanning lines scan the first scanning band and the 
second scanning band simultaneously, and after that, the 
scanning lines scan the third scanning band. Therefore, 



each scanning line gains more time to finish scanning, 
and an occurrence of scan delay is prevented. Addition- 
ally, the disconnecting points of the data lines are dis- 
tributed in a mosaic, therefore, there is no obvious 
boundary formed, and a non-uniform image quality of the 
prior art LCD panel is improved. 

[0029] For a liquid crystal panel of the present invention com- 
prising 1080 scanning lines and having a refresh fre- 
quency of 60 hertz (Hz), when the first scanning band and 
the second scanning band respectively include 515 scan- 
ning lines and the third scanning band include 50 scan- 
ning lines, each scanning line has to finish scanning in 
29.5 us. Comparing to the scanning time (15.4 us) of each 
scanning line of the prior art display panel, the scanning 
time of each scanning line of the present invention in- 
creases by more than 90%. Comparing to the prior art dis- 
play panel with dual scanning bands, the disconnecting 
points of data lines of the present invention are dis- 
tributed in a mosaic, therefore, there is no obvious 
boundary formed, and a non-uniform image quality of the 
prior art LCD panel is improved. 

[0030] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 



while retaining the teaching of the invention. Accordingly, 
the above disclosure should be construed as limited only 
by the metes and bounds of the appended claims. 



